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Objectives: To determine the prevalence of metabolic syndrome (MetS) and its associated

factors in a  group of HIV-infected middle-aged women.

Methods:  Cross-sectional study including 273 HIV-infected climacteric women of 40–60 years

of  age under care in two HIV outpatient reference centers in Brazil. Metabolic syndrome

diagnosis was based on 2006 International Diabetes Federation criteria. Sociodemographic,

clinical and behavioral factors were evaluated as well  as HIV  infection-related parameters.

Results: Mean age  was 47.7 years; 59.1% of women were premenopausal, 91% were on

antiretroviral therapy. Current CD4 count was >500 cells/mm3 in 61.7%, current viral load

undetectable in 76.9% of women, and a  quarter had previous diagnosis of aids. The preva-

lence  of metabolic syndrome in the subgroup of menopausal women was 46.9%. Univariate

analysis showed an  association between metabolic syndrome and age ≥50 years (p = 0.002),

schooling <8 years (p = 0.003), post-menopause (p < 0.001), body mass index (BMI) >25 kg/m2

(p < 0.001), and FSH ≥40 mIU/mL (p = 0.002). In the multivariate analysis only increased BMI

(PR  = 1.09; 95% CI: 1.05–1.13; p < 0.001) and FSH levels ≥40 mIU/mL (PR = 1.66; 95% CI: 1.14–2.40;

p =  0.008) maintained statistical significance. There was no association between PI use or  any

other factor related to HIV-infection and MetS in any of the analyses performed.

Conclusion: High BMI and FSH levels compatible with menopause were the only factors asso-

ciated with MetS in these middle aged HIV-infected women. In the context of well-controlled,

early  treated HIV  infection, traditional rather than HIV-related factors were associated with

MetS.
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Introduction

The worldwide implementation of highly active antiretroviral

therapy (HAART) for HIV infection resulted in a  drastic reduc-

tion in morbidity and mortality, as well  as in an increase in life

expectancy of people living with HIV (PLHIV). HIV infection has

acquired characteristics of a controllable chronic disease.1–3

With the prolonged longevity, the risk of aging-related dis-

eases in PLHIV is higher, even for those individuals with well

controlled infection.2,3

Metabolic syndrome (MetS) is  a  useful construct to identify

patients in whom there is a  greater overall risk of mortality

and, specifically, a  greater risk of dying from cardiovascular-

related causes or diabetes.4 Increased rates of MetS (33–45%)

among PLHIV have been reported by some investigators, while

other studies showed rates comparable to those found in the

general population (11–26%).5–16 These differences are due to

population heterogeneity across the studies regarding clinical

and demographic features, and factors related to HIV infec-

tion itself, as well as  to the set of criteria used to diagnose

MetS.

Factors previously reported to be associated with MetS in

HIV-infected populations are high body mass index (BMI),

high proportion of central body fat, older age, and reported

high calorie, high carbohydrate and high overall sugar intake.

With respect to HIV-related factors, high viral load and

use of protease inhibitors (PI) have been associated with

greater prevalence of MetS.5–16 In the  general population,

postmenopausal women are at a greater risk of develop-

ing MetS compared to  premenopausal women.17–21 Regarding

diagnosis criteria for MetS in a  study of PLHIV, low high-

density lipoprotein (HDL)-cholesterol was found in 68.5%,

and the common profile of MetS was  high waist circum-

ference, low HDL-cholesterol and abnormal blood pressure

(29.6%).15

Nevertheless, the mechanisms underlying MetS and car-

diovascular disease in  PLHIV remain poorly understood, as

is the role of each pathogenic factor and the  complex inter-

actions between traditional factors for MetS, HIV infection

and its treatment.5–14 The toxicity profile of antiretrovi-

ral drugs has improved immensely over the past 10 years

and their efficacy in suppressing the virus is  more  endur-

ing. Recent data suggest that the immunological recovery

and viral suppression promoted by modern antiretroviral

therapy (ART) have a  favorable cardiovascular effect, approxi-

mating the cardiovascular risk of PLHIV to that of the general

population.22,23

One consequence of the increased life expectancy of PLHIV

is the growing number of women living with HIV going through

the physical changes of menopausal transition.17 Despite the

viral suppression and immune recovery promoted by mod-

ern treatment, aging, together with prolonged exposure to

antiretroviral drugs, may  increase the risk of MetS in this

emerging population.3 Evaluating the prevalence and partic-

ularities of MetS in the population of aging women under

modern ART according to their reproductive phase may  con-

tribute significantly toward managing cardiovascular risk in

this population, a challenge that is  increasingly central in the

care of PLHIV.

Methods

Study  design  and  participants

For this cross-sectional study, 40 to  60 year-old women were

recruited in the referral HIV/AIDS outpatient clinics at the

teaching hospital of the University of Campinas (UNICAMP),

São Paulo, Brazil and at the Eduardo de  Menezes Hospital in

Belo Horizonte, Minas Gerais between October 1, 2010 and

July 31, 2012. After providing informed consent, women  with

documented diagnosis of HIV infection according to the Brazil-

ian Ministry of Health algorithm (MS, 2010) were included in

the study. Women who had been submitted to oophorectomy

and those considered incapable of answering the study ques-

tionnaire were excluded. Recruitment and study procedures

were undertaken during the routine visits to  the participat-

ing HIV/AIDS outpatient clinics. Refusal rate was 4% and the

main alleged reasons were lack of additional time needed to

data collection and blood tests.

Data  collection

A structured questionnaire based on an  interview conducted

in a  private setting immediately prior to  or following the

routine medical visit was  completed by the investigator.

Demographic and behavioral data were collected as well as

data regarding menopause and patient’s reproductive cycle.

Menopause status was  determined by state in  relation to

menopause, reported by women using the definition of Jasz-

mann and classified as: premenopausal (women with regular

menstrual cycles or menstrual pattern similar to what they

had during their reproductive life), perimenopause (women

with menstrual cycles in  the past 12  months, but with change

in menstrual pattern as the previous standards), and post-

menopausal (women whose last menstrual period occurred

at least 12  months before the interview). Menopausal sta-

tus in women  with previous hysterectomy was confirmed

according to the serum levels of follicle stimulating hor-

mone (FSH) on any day and classified as: premenopausal

(<10 mIU/mL); menopausal transition (≥10 and <30 mIU/mL);

and postmenopausal (≥30 mIU/mL). During the same visit,

measurements of waist circumference, blood pressure, weight

and height were taken, and the  patient’s body mass index

(BMI) was calculated. Data regarding time between HIV

diagnosis and current visit, aids diagnosis, previous and

current ART, CD4 counts, and quantitative HIV-1  RNA PCR

were abstracted from medical records. CD4 and HIV-1 RNA

PCR measurements from the 4-month period containing

the study visit were recorded as “current” CD4 and HIV-

1 RNA. Blood samples were collected to measure fasting

glucose, HDL cholesterol, triglycerides, FSH, TSH, and free

T4.

Definition  of  the metabolic  syndrome

Diagnosis of MetS was based on the definition of the Interna-

tional Diabetes Federation (IDF) for South American women,

which requires waist circumference ≥80 cm together with two

or more  of the following factors: triglycerides ≥150 mg/dL, HDL
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cholesterol <50 mg/dL, systolic blood pressure ≥130 mmHg  or

diastolic pressure ≥85 mmHg, fasting glucose ≥100 mg/dL or

being under current pharmaceutical treatment for these con-

ditions.

Independent  variables

General and HIV-related parameters were included as  inde-

pendent variables to be explored as predictive factors for MetS.

General variables were: age (years); skin color (white/other);

practice of physical activity in the preceding month (none

or up to twice a week/three times a week or  more); educa-

tion (<8 years/≥8 years of formal schooling); family income

(≤USD 750/>USD 750); number of people living in the house-

hold (≤2/>2); smoker (no or past smoker/present smoker);

alcohol consumption (yes/no or has never drunk); menopausal

status (pre- or perimenopausal/postmenopausal); weight gain

(yes/no); use of hormone therapy (yes/no); self-perception

of health (good or  excellent/not very good or poor); other

chronic diseases (yes/no); BMI  (kg/m2); FSH (mIU/mL); TSH

(mIU/L); and free T4 (normal/abnormal). HIV-related variables

were: time since diagnosis of HIV infection (years), previ-

ous diagnosis of aids (yes/no), on ART (yes/no), ART duration

(years), PI use (previous or current, yes/no), current CD4 count

(cells/mm3), current HIV-1 RNA (copies/mL).

Statistical  analysis

Calculation of sample size was based on the prevalence of

MetS in PLHIV reported from previous studies.5–16 Consid-

ering an alpha error of 0.05 and a beta error of 0.20, the

sample size necessary to evaluate MetS was calculated at

242 women.

Associations between independent variables and MetS

were explored. Yates chi-square test and Fisher’s exact test

were used to evaluate categorical variables. Poisson’s multi-

ple regression analysis was adjusted in the various models

for each independent variables used to evaluate the factors

associated with MetS. The variables with a  p-value ≤0.05 were

included in the final model. The method used to select the

variables was  the backward elimination method in  which all

the variables are  initially included, with those that are not

statistically significant being excluded one by one until only

those variables with p-values <0.05 remain in the final model.

The prevalence ratios (PR)  and their respective 95% confidence

intervals (95% CI) were calculated. The programs  used to pro-

cess and analyze the data were the SPSS software program,

version 17.0, and Stata, version 7.

Ethical  aspects

The study was approved by the internal review board of the

University of Campinas (UNICAMP) and Eduardo de Menezes

Hospital, and was conducted by the  current version of the

Declaration of Helsinki and Resolution 196/12 of the National

Council of Ethics in  Research (CONEP). This study is part

of a broader research project on menopausal symptoms;

bone mass; sexual function, and metabolic markers. The

relevant approval documents are IRB 407/2010 and CAAE

0313.0.146.000-10.

Results

Two  hundred seventy-three HIV-infected climacteric women

were included in  the study. Detailed demographics and behav-

ioral characteristics and data on general health are shown

in Table 1.  The mean age was 47.7 years, with most women

(64.1%) being between 40  to  50 years old. The majority was

premenopausal (59.1%). Only 25.5% had previous diagnosis

of AIDS, while 91% were on ART. The mean time since HIV

diagnosis was  9.9 years, with a mean of 9.4 years of expo-

sure to ART. The response to treatment was excellent in the

majority of cases, as shown by the rate of undetectable viral

load in 76.9% and CD4 count over 500 cells/mm3 in 61.7% of

cases.

Table 1 – Population characteristics (n = 273).

n (%), if not

otherwise stated

Demographics

Age (mean ± SD, years) 47.7 ± 5.8

40–49 175 (64.1)

50–60 98  (35.9)

Education, up to 7 years 159 (58.2)

White 109 (39.9)

Family income ≤750  dollars 172 (63.0)

Behavior and lifestyle

Physical activity ≥3 times/week 59  (21.6)

Smoking, current/in the last year 78  (28.6)

Alcohol consumption, current/in the last year 81  (29.7)

Illicit-drug use, current or past  38  (13.9)

General health indicators

Self-perception of health as excellent or good 176 (64.5)

Comorbidities 90  (32.9)

BMI ≥ 25  (kg/m2) 132  (48.3)

Weight gain in  the last year 111 (40.6)

HIV infection-related indicators

Time since HIV  diagnosis (mean ±  SD, years) 9.9 ±  5.4

Previous aids diagnosis 70  (25.6)

On ART 248 (90.8)

ART duration (mean ± SD, years) 9.4 ±  4.8

PI use, previous or current 145 (53.2)

NNRTI use, previous or current 168 (61.5)

INSTI use, previous or current 9 (3.4)

Current CD4 cell count (cells/mm3)

0–100 8 (3)

101–200 12  (4.5)

201–500 84  (30.7)

>500 169 (61.8)

Current HIV-1 PCR (copies/mL)

<50 212 (76.9)

≥50 (23.1)

Hormonal indicators

Post-menopause 111  (40.6)

On hormonal therapy 6 (2.1)

FSH <40 (mIU/mL) 155 (56.8)

HIV, human immunodeficiency virus; BMI, body mass index; ART,

antiretroviral therapy; FSH, follicle  stimulating hormone; PI, pro-

tease inhibitor; NNRTI, non-nucleoside analog reverse transcriptase

inhibitor; INSTI, integrase  inhibitor.
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According to the IDF criteria, 120 of 256 participants were

diagnosed with MetS, resulting in a  prevalence of 46.9%.

With respect to the factors related to the  presence of MetS,

the univariate analysis (Table 2)  showed a  statistically sig-

nificant association with age ≥50 years (p = 0.002), schooling

<8 years (p = 0.003), post-menopause (p < 0.001), BMI >25 kg/m2

(p <  0.001) and FSH ≥40 mIU/mL (p = 0.002). However, only BMI

>25 kg/m2 (PR = 1.09; 95% CI: 1.05–1.13; p < 0.001), and FSH level

≥40 mIU/mL (PR = 1.66; 95% CI: 1.14–2.40; p = 0.008) remained

independently associated with MetS in  the multivariate anal-

ysis (Table 3). There was  no association between the presence

of the MetS and use of protease inhibitors or  any other factor

related to HIV-infection in any of the analyses performed.

Table 4 shows the prevalence of the different diagnostic

criteria for MetS according to the 2006 IDF definitions. Waist

circumference ≥80 cm  was present in 100% of cases, since that

is an essential diagnostic criterion. Other criteria present in

this population, in  order of frequency, were: HDL <50 mg/dL

(56.7%), blood pressure ≥130/85 mmHg  (51.3%), triglycerides

≥150 mg/dL (42.8%), and glucose ≥100 mg/dL (24.6%).

Discussion

A high prevalence of MetS was found in these middle-aged

women  living with HIV on ART at two referral services in

Brazil between 2010 and 2012. Nevertheless, although high,

the MetS rate of 46.9% in the present study is similar to those

found in other studies including middle-aged HIV-negative

women. Figueiredo Neto et  al., using the same IDF criteria,

diagnosed MetS in 49.9% of pre- and post-menopausal Brazil-

ian women  aged 40–65 years.24 Oliveira also reported an even

higher rate (56.9%) in women over 45  years of age in a rural

area of Bahia, a state in northeastern Brazil.25 Based on the

same diagnostic criteria used in the  present study, Ford iden-

tified MetS in 33% of women in  the general population in the

United States and in 49% of women aged 50–59 years old.26 On

the other hand, in Austria, Ponholzer et  al. reported a  lower

prevalence: 8.6% in premenopausal women with a median

age of 38 years and 32.6% in menopausal women.27 However,

data specifically on MetS in middle aged HIV-infected women

are scarce. The population of the present study consisted pre-

dominantly of women  of 40–50 years of age who had not yet

reached menopause, were not at an  advanced stage  of HIV

infection, were under modern ART, and whose immunologi-

cal status was excellent. In other words, the profile of these

women’s general and immunological health nears that of the

general population. Our finding of a prevalence rate of MetS

similar to that reported for the general population in  publica-

tions both in Brazil and worldwide is in agreement with recent

evidence suggesting a  “normalization” of health in PLHIV who

begin treatment early, have access to adequate treatment and

achieve satisfactory immune recovery.23,28,29

In our study, the most common diagnostic parameters

for MetS were low HDL cholesterol levels and hypertriglyc-

eridemia, whereas abnormal glucose levels were present in

only 24.6% of the women with the MetS. Likewise, a  relatively

higher frequency of hypertriglyceridemia, and low levels of

HDL cholesterol have been reported by other investigators in

PLHIV in relation to the frequency of the MetS in  the general

Table 2 – Prevalence and associated factors of metabolic
syndrome in  HIV+ women (n = 273, bivariate analysis).

Variables MetS+ (%) MetS− (%) pa

Age (years) 0.002

40–49 39.3 60.7

50–60 60.2 39.8

Skin color 0.763

Other 48.0 52.0

White 45.3 54.7

Physical activityc 1.000

0–2 times/week 46.5 53.5

≥3 times/week 47.3 52.7

Formal education (years) 0.003

0–7 55.0 45.0

≥8 35.2 64.8

Smoking 0.722

No/past 45.9 54.1

Yes 49.3 50.7

Alcohol consumption 0.842

No/past 47.5 52.5

Yes 45.2 54.8

Menopausal status <0.001

Pre- or peri-menopause 37.3 62.7

Post-menopause 61.2 38.8

Weight gainc 0.075

No 41.7 58.3

Yes 53.8 46.2

Hormonal therapyd 0.189b

No 46.2 53.8

Yes 80.0 20.0

Self-perception of healthd 0.861

Excellent/good 47.6 52.4

Not so good/bad 45.6 54.4

On ART 0.318

No 34.8 65.2

Yes 48.1 51.9

Other chronic diseasese 0.596

No 44.3 55.7

Yes 48.8 51.2

BMI (kg/m2)c <0.001

≤25 28.7 71.3

>25 68.1 31.9

FSH (mIU/mL)f 0.002

<40 37.2 62.8

≥40 58.7 41.3

Illicit drugs use 0.311

No 48.4 51.6

Yes/past 37.8 62.2

Time since HIV  diagnosis  (years)h 0.681

0–10 48.0 52.0

>10 44.4 55.6

ART duration (years)i 0.053

0–1 10.0 90.0

≥2 46.5 53.5

Current HIV-1 RNA  PCR (copies/mL)g 0.742

0–50 45.5 54.5

>50 49.1 50.9
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Table 2 – (Continued)

Variables MetS+  (%)  MetS− (%)  pa

Current CD4 cell count  (cells/mm3)j 0.212

0–199 63.2 36.8

≥200 45.5 54.5

Lopinavir use (previous or current)k 0.355

Yes 42.3 57.7

No 50.0 50.0

Indinavir (previous or current)l 0.127

Yes 58.1 41.9

No 43.5 56.5

a Yates chi-square.
b Fisher’s exact test.

HIV, human immunodeficiency virus; BMI, body mass index;

HAART, highly active antiretroviral therapy; FSH, follicle stimu-

lating hormone.

Missing data:
c 1  case.
d 2 cases.
e 7 cases.
f 15 cases.
g 10 cases.
h 23 cases.
i 61 cases.
j 6 cases.

k 52 cases.
l 59 cases.

Table 3 – Factors associated with metabolic syndrome in
HIV+ women (multiple regression analysis) (n = 240).

Variable PR 95% CI p

BMI (kg/m2) 1.09 1.05–1.13 <0.001

FSH (≥40 mIU/mL) 1.66 1.14–2.40 0.008

PR, prevalence ratio; 95% CI, 95% confidence interval; BMI, body

mass index; FSH, follicle stimulating hormone.

Variables considered: age  (years); skin color (white/other); physi-

cal activity (0–2  times per  week/≥3 times per week); education (0–7

years/≥8 years); family income (≤USD 750.00/>USD 750.00); house-

hold members (up to 2/>2); smoking (yes/no); alcoholism (yes/no);

menopausal status (pre- or peri-menopause/post-menopause);

weight gain (yes/no); hormone therapy (yes/no); self-rated health

(excellent or good/not so good  or bad); On  ART (yes/no); other

chronic diseases (yes/no); BMI  (kg/m2); FSH (<40/≥40); TSH

(≤4.5/>4.5); Free T4  (<0.90 or >1.80/0.90 to 1.80); drug use (yes or

past/no); type of drug  (marijuana, another/crack, Cocaine, Heroin);

time since HIV  diagnosis (≤10  years/>10 years);  lopinavir use,  cur-

rent or previous (yes/no); Indinavir use, current or previous (yes/no);

ART duration (≤1 year/>1 year); HIV-1 RNA PCR (≤50/>50); current

CD4 cell count (<200/≥200); nadir CD4 (<200/≥200).

population.30 The direct effects of the infection in reducing

the HDL fraction of cholesterol and increasing triglyceride lev-

els and the effect of ART on triglycerides are well known and

explain the present findings. It is  possible that in years to come

the progressive improvement in treatment, involving more

timely interventions and drugs with little effect on lipids, may

change the profile of the diagnostic parameters of the MetS in

PLHIV.

In this population of HIV-infected women, those with

MetS, compared to those without it,  were relatively older,

Table 4 – Diagnosis of metabolic syndrome – prevalence
of each IDF diagnosis criterion in HIV middle-aged
women (n = 187).

Variables HIV+ (%)

HDL

<50 mg/dL 56.7

≥50 mg/dL 43.3

Blood pressure

<130 × 85 mmHg 48.7

≥130 × 85  mmHg 51.3

Triglycerides

<150 mg/dL 57.2

≥150 mg/dL 42.8

Glycemia

<100 mg/dL 75.4

≥100 mg/dL 24.6

HIV, human immunodeficiency virus; HDL, high density lipoprotein.

more  obese, had poorer education level, and were more

likely to be climacteric and to have FSH levels >40 mIU/mL,

reflecting estrogen deprivation. Only BMI >25 kg/m2 and FSH

≥40 mIU/mL remained as  predictors of MetS in the  multi-

variate analysis. Each unit of kg/m2 above 25 added to the

BMI  was associated with a 9% increase in the risk of MetS.

Women with FSH ≥40 mIU/mL had a 66% greater risk of hav-

ing MetS compared to women with FSH <40 mIU/mL.  None of

the HIV-related characteristics such as disease staging and the

duration of infection, exposure to any ART or to PI, immune

status, and viral suppression were associated with the pres-

ence of MetS in this population.

In the present study, only traditional risk factors were pre-

dictors of MetS. The effect of menopause and BMI  on the risk

of MetS has already been shown in  various previous stud-

ies and there is strong evidence for the role of these factors

as independent predictors of MetS.17–21,31 In other studies

involving PLHIV, traditional risk factors such as  age, BMI,

weight gain, and dietary patterns were also strong predictors

of MetS.6–11,15,30,32,33

With respect to  HIV-related factors, PI use was found to

be marginally associated with MetS in a study conducted

by Samaras et  al.33 In that study, however, over 57% of the

patients had a  clinical diagnosis of lipodystrophy. In this

respect, the  combination of advanced infection and expo-

sure to  more  toxic and less effective ARV drugs may  have

contributed to the development of metabolic alterations that

define MetS. The same could be said with respect to the find-

ings of Jericó et al. who reported an  increased risk of MetS

in patients on ART and on PI compared to treatment-naïve

patients. It should also be taken into consideration that the

comparison between treatment-naïve patients and patients

under ART was not controlled for various confounders associ-

ated with HIV infection. In general, in the past observational

studies, patients who had not initiated treatment were those

in the earliest phase of infection, whose clinical and immune

status were better. In the study conducted by Mondy et al.,

type of ART and time on treatment were not predictors of

MetS.30
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Studies relating ART MetS could be  grouped into two

phases. Early studies showed an association between ART

and dyslipidemia, insulin resistance, and fat redistribution,

an association attributed particularly to  PIs. On the contrary,

more  recent studies, beginning with the Strategies for Man-

agement of ARV Therapy (SMART) trial, suggested a  positive

effect of the treatment on metabolism.34 On the other hand,

in the present study, the protective or harmful role of ART

could not be investigated adequately because the number of

treatment-naïve women was very small (<9%), which limited

the statistical power of the analysis. Likewise, the possible

influence of other aspects of the infection such as stage of the

disease, nadir CD4 count and the patient’s current immune

and viral status was  not confirmed by these results, since

the sub-groups of women with advanced uncontrolled dis-

ease were small. This limited the statistical power to identify

the role of these factors as predictors of MetS. This study was

limited by its cross-sectional nature, the scarcity of informa-

tion concerning the cumulative exposure of the  patients to

each antiretroviral drug, and the heterogeneity of their thera-

peutic history. It is still a great challenge to assess the  complex

effect of ART on metabolic syndrome. Larger prospective stud-

ies shall clarify these issues.

Conclusion

The results of the present study show a high prevalence

of MetS in middle-aged HIV-infected women; however, the

prevalence is similar to that of the  general population. The

predictive factors of MetS in this population were elevated FSH

levels and high BMI, both of which are traditional risk factors

for the syndrome. Factors related to HIV infection and its treat-

ment were not associated with MetS in this group of women

with access to  effective and timely treatment, and whose

immune and general health status was  good. The present

results are in agreement with recent evidence showing that,

with access to modern ARV treatment, morbidity and mortal-

ity of the HIV-infected patients is  similar to that of the general

population.

The high prevalence of MetS found in middle-aged HIV-

infected women  and the  current profile of the epidemic, with

PLHIV aging, indicate that MetS is  indeed an  increasingly com-

mon  problem within the context of clinical management of

HIV. In this new phase of the  epidemic, it  is  essential to develop

specific strategies for prevention, diagnosis, and treatment of

MetS in PLHIV.
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